Mechanical and electrophysiological effects of cromakalim on the human urinary bladder.
The effects of cromakalim on spontaneous and induced mechanical activity of human detrusor muscle were investigated in vitro. Cromakalim produces a concentration-related decrease of spontaneous as well as carbachol- and K(+)-evoked contractions. This is the first study to utilize the patch clamp technique to elucidate the mechanism of action of cromakalim on human detrusor cells. Cromakalim hyperpolarizes the detrusor cells by increasing the net outward current which is most likely carried by potassium ions. In the human urinary bladder, this effect is mediated by a glibenclamide-sensitive potassium channel, as glibenclamide is able to diminish the relaxant effect of cromakalim and to prevent the drug-induced hyperpolarization. Our results show that the effectiveness of cromakalim in relaxing the detrusor muscle is about an order of magnitude higher in the rat and guinea pig than in humans. It is therefore deemed unlikely that cromakalim or drugs with the same mode of action and similar tissue specificity will be of value in the clinical treatment of bladder instability and hyperreflexia. Moreover, it is suggested that when studies are undertaken to elucidate the effects and clinical potential of new drugs acting upon the bladder, human detrusor tissue should be used. The rat and guinea pig are unsuitable for this purpose.